Introduction
Summary. We have obtained accurate, well-sampled light curves for seven stars which were candidates for short period type II Cepheids. One of the stars, CM UMa, was found to have an erroneous period. The correct period is 0.589 day and the star is an RRab star. The Fourier decomposition coefficients for the light curve of KP Cyg (period=0.86 day) combined with its high metallicity are consistent with its being either a type II Cepheid or an RR Lyrae star. The result for V486Her (period=0.8day) is inconclusive; it is probably an RRabstar. The Fourier coefficients showed that CE Her (period= 1.21 day) and XX Vir (period=1.35 day) are type II Cepheids as suspected. Both stars show excess scatter and rapid variations during declining light which we suggest deserve further attention. BB Gem has Fourier coefficients which are appropriate to a short period classical Cepheid, making it the shortest period fundamental pulsator of that class known in the Galaxy.
A period of 1 day is commonly assumed as the boundary between the RRab stars and the type II Cepheids. The latter stars in the short-period range are a heterogeneous group with metallicities ranging from very low to at least solar (Harris 1981) , kinematics appropriate to a range of populations (Harris & Wallerstein 1984) and a variety of light curve shapes. Diethelm (1983) sorted the light curves into several categories and subsequently (Diethelm 1986 ) used photometric abundances to show that at least one of the groups, his RRd stars, was physically distinct. Petersen & Diethelm (1986) carried out Fourier decomposition of the light curves of 35 type II Cepheids and concluded that their pulsational properties were similar to those of the classical Cepheids. However, rediscussed the Fourier coefficients in connection with pulsation models and reached somewhat different conclusions. In particular, he suggested that there may be mass differences between some of Diethelm's groups. We are led to conclude that among pulsating stars with periods near 1 day there are several different types of object.
Although these studies have provided new insights, it is clear that more observations are needed. An examination of the light curves (see Diethelm 1983 for plots) shows that the data, drawn from a number of sources, often contain excessive scatter, exceeding 0.1 mag in some cases. For some stars there are gaps in the phase coverage which can introduce difficulties for Fourier decomposition. Furthermore, the sample of usable light curves is rather small. Peterson & Diethelm considered only five of the 35 light curves they decomposed to be of high quality.
To improve this situation we have started a program of photometric observations of variable stars with periods from about 0.75 day to 1 week. While the long-period limit is consistent with the usual division between BL Her and W Vir stars, we have extended the sample to somewhat shorter periods since, as Wallerstein & Cox (1984) pointed out, terminating the type II Cepheid regime at 1 day is an essentially arbitrary choice. This paper presents results for the seven stars listed in Table 1 . The first column gives the star name while columns two and three give the period and type of variability from the General Catalogue of Variable Stars (4th edn). As discussed below we have determined new epochs of maximum for all except one of them. These are given in column four while column five indicates the type of variability inferred from our data. Date -2,440,000. For CM UMa, the period determined with the present data was not accurate enough to carry the phasing from one season to the next.
For that reason, we give a date of maximum for each year it was observed.
The observations
We made most of the observations with the automatic filter photometer (Taylor 1980) on the Behlen Observatory 0.76-m telescope. An RCA 31034C photomultiplier was used with broadband V-and R-filters matched to the Cousins system. Both the telescope and the photometer were under computer control. This allowed rapid switching between the star and sky apertures and between the variable and its comparison star. It was thus possible to obtain accurate differential magnitudes under somewhat adverse conditions. Measurements of the variable through both the V-and R-filter were alternated with observations of the comparison star. A sequence consisted of at least four observations of the variable and continued until the internal errors of the differentials were judged to be satisfactory. The only exception to this practice occurred when rapid changes in the variable were noted. In that case, the sequence was continued as long as possible.
On photometric quality nights we observed standard stars from Landolt's (1983) list and determined transformations to the system of Cousins. The nights were grouped into intervals no longer than a month and mean colour terms calculated. These were then used for all the nights in the interval. When a night was regarded as photometric, zero points were also derived and the magnitudes were reduced to the standard system. For nights which were not of photometric quality, only differential magnitudes were derived but they are still on the standard system in the sense of having been corrected for colour terms. It was found that the mean colour terms for our filters and photocell changed by less than 0.02 mag over periods of months. Since this is smaller than the error in determining nightly transformations, the use of mean coefficients is justified and will reduce the internal scatter in the final results. Once the observations had been placed on the standard system for the photometric nights or corrected for colour terms on the non-photometric nights, differential magnitudes were formed for the variables relative to the comparison stars. The observational sequence was generally started and terminated with an observation of the variable, so usual practice was to form a differential magnitude for the mean of pairs of variable measurements and the intervening comparison star magnitude. The differential magnitudes were then averaged for the sequence and the root mean square of the deviations from the mean calculated. This rms value was then increased by the square root of two since there are only nl2 statistically independent data points in n differential magnitudes. The differential magnitudes of the seven variable stars and their internal standard deviations are listed in Tables 2-8 and are plotted in Figs 1-7. The phases were calculated from the GCVS periods (column 2 of Table 1 ) and the epochs of maximum determined from our data (column 4).
In instances when the variable changed significantly between successive observations, differential magnitudes from single observations are given in Tables 2-8. Such cases can be recognized because they lack an entry in the standard deviation column. Observations of this type were only retained when they defined parts of the light curve not otherwise available and when the sky conditions were judged to be stable from the comparison star observations.
In order to verify the constancy of the comparison stars, a check star was selected for each (with Table 3 . Photometric data for FK Vul (period: 0.4340529, epoch of maximum: 2446593.88). .,.
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,.. the exception of KP Cyg). Differential measurements were made between the check stars and the comparison stars at random times. While it is common practice to observe the check stars every night, the present procedure is less time consuming and serves to alert us to any potential variability in our comparison stars. Additionally, the constancy of the magnitudes of the comparison stars on photometric nights was found to be consistent with the usual photometric errors. There is thus little likelihood that any variation as great as 0.01 mag would have escaped our notice.
In Table 9 we list the comparison and check stars for each variable. They are identified by the variable name in column one. Co indicates a comparison star and Ch a check star. Columns 2 and 3 give the coordinates of the check and comparison stars. The mean magnitudes, colours and their standard errors, calculated from the nights which were judged to be photometric, are listed in columns 4-9. The last column gives the number of nights included in the means. Owing to difficulties in determining the period of CM UMa as discussed in the next section, further observations of that star were undertaken on six nights during 1988 January and February with the newly commissioned CCD camera at Behlen Observatory. This instrument and data' reduction procedures are described by Schmidt (1988) . The instrument was new at that time and its performance was not fully optimized. Consequently, the data quality is not completely consistent among the various nights used and the photometry was not reduced accurately to the standard system. For these reasons, we do not tabulate the data here. However, they are fully adequate for the purpose of resolving the period of CM UMa and it will be seen that the light curve from the CCD is in very good agreement with that from the photoelectric data.
3 Discussion of individual stars
CM UMa
When it became obvious that the period listed in the GCVS for this star (1.44 day) was grossly in error, we tried to employ the phase dispersion minimization technique (Stellingwerf 1978) to search for a new period in our data. However, we could not definitively establish the period owing to the relatively long intervals between the observations which made the cycle count ambiguous.
When the star again became available in 1988 January we obtained further data with the CCD camera. An effort was made to obtain data on successive nights and over as long an interval on a given night as possible. Two consecutive nights with 6 and 9 hr of coverage eliminated any period shorter than half a day. The fit of all the CCD data then yielded a period of 0.589 days. It should be noted that the cycle count between successive years of data is still ambiguous so we can not refine this period by combining all the data. We give a date of maximum for each year in Table 1 .
The light curves for CM UMa are plotted in Fig. 1 . The upper panels contain the V and R data from the photoelectric photometer (which is listed in Table 2 ) while the CCD data are plotted in the lower panel. It can be seen that the light curve is typical for a type ab RR Lyrae star. A comparison of the photoelectric and the CCD light curves in Fig. 1 shows excellent agreement in the overall shape and the actual magnitude levels. The scatter during rising light and after maximum is likely to be due to the Blazhko effect.
Owing to the short time over which the CCD observations were obtained (31 days) compared to the interval for the photoelectric observations (438 days), the Blazhko effect is less evident in the former. However, there is excess scatter in the light curve around phase 0.4. Since the CCD camera was new, we might wonder whether this is an instrumental effect or is due to the star itself. We prefer the latter interpretation for several reasons. In the first place, this region of the light curve was observed with the CCD on three different nights. In each case the data agree well before and after this region but the star follows a different curve (but a curve with little scatter) through this region on each of the three nights. Secondly, photometry for other stars of comparable brightness observed with the CCD on the same nights shows scatter much too small to explain the scatter in this part of the light curve of CM UMa. Finally, other RR Lyrae stars of similar period show similar scatter in their light curves (see, e.g. Lub 1977).
FK Vul
This star was included in our programme because the period given in the third edition of the GCVS, 0.77 day, fell within the range of interest. The fourth edition has corrected this period to 0.4340529 day. From the phase dispersion minimization analysis of our data we obtained a period of 0.43404 day, in good agreement. Subjecting the observations to Fourier decomposition yielded the coefficients listed in Table 10 . The quantities are as defined by Simon & Lee (1981) . The amplitude ratio, R(21), and phase differences, 1>(21) and 1>(31), for FK Vul place it among the RRab stars (Simon & Teays 1982) , a classification which is also consistent with its period and amplitude. The scatter (in excess of observational error) apparent in Fig. 2 is likely due to the Blazhko effect which is common in RR Lyrae stars with periods like that of FK Vul. The light curve for this star is plotted in Fig. 3 . The long period (compared with most RR Lyrae stars) and low amplitude of this star make it comparable to XZ Cet (Simon & Teays 1982) which is best modelled as an anomalous Cepheid (Teays & Simon 1985) similar to the cluster variable NGC5466-V19 (Zinn & Dahn 1976) . Indeed, the values of 1>(21) and 1>(31) displayed in Table 10place V 486 Her between the RRab stars and XZ Cet on the corresponding Fourier diagrams. However, the amplitude ratio R(21) for V486Her agrees with the RR Lyr stars. This is in sharp contrast to both XZ Cet and NGC 5466-V19 whose small values of R(21) set them apart from the RRab stars of similar period. Although this may indicate that V486Her is an RRabstar, the unusual still-stand and sudden change in slope about threequarters of the way up the rising branch of the light curve raise doubts. The star needs further study.
KP Cyg
The light curve for this star is presented in Fig. 4 . While the phase coverage is not fully adequate for Fourier decomposition, the lower order coefficients seem stable~nough for inclusion in Table  10 . The coefficients are consistent with the Fourier diagrams for both field RR Lyr stars (Simon &. Teays 1982) and type II Cepheids . A solar metallicity (ilS=O) was found by Preston (1959) for KP Cyg. This, too, is consistent with either type. We are therefore unable to assign this star to a class on the basis of present information.
If KP Cyg turns out to be a type II Cepheid, it will have the shortest period among this class. This would extend the domain of these objects well below 1 day. For this reason, further study of KP Cyg and similar stars is needed.
3.5 CE Her AND XX Vir Our light curves for these stars are plotted in Figs 5 and 6. Both of these stars were assigned by Diethelm (1983) to the class he designated RRd. A light curve for XX Vir was analysed by who classified it as a type II Cepheid of subclass S-XX. The Fourier parameters from our light curve (Table 10 ) agree with his. Those for CE Her also place it in the S-XX subclass.
In both CE Her and XX Vir there is excessive scatter before minimum. Fig. 8 shows the last part of declining light for both stars on an expanded scale with error bars. The observations were made during a number of cycles as indicated by different symbols. At phases 0.52-0.55 and 0.66 in CE Her and phases 0.54 and 0.82 in XX Vir, the scatter between different cycles is large compared with the error bars. We note that at this magnitude level and fainter our internal errors for other stars realistically represent the scatter in the light curves.
There are also bumps and dips in the light curves which seem to repeat from cycle to cycle. For example, there is a local maximum at phase 0.8 in CE Her which is established by three concordant data points which are also well determined. The dip near phase 0.6 is also significant. Looking at the expanded light curve for XX Vir we see that the behaviour is not so well delineated but is consistent with what we see in CE Her. . This behaviour is complex and can be interpreted in various ways. It is possible to draw several straight lines through the variation ofCE Her with breaks near phases 0.54,0.63 and 0.79. On the other hand, we might consider the bumps, dips and intervals of excessive scatter to be small, relatively rapid fluctuations about a smooth overall decline. In any event, we suggest that this behaviour is indicative of the pulsational properties of these stars and should be pursued further.
BB Gem
Based on its location, Diethelm (1983) considers this star to be a classical Cepheid. Fourier coefficients derived from our light curve (Fig. 7) are listed in Table 10 . Plotting these in the Fourier diagrams for both the type II ) and classical (Simon & Moffett 1985) Cepheids we find the phases 1/>(21),1/>(31) and 1/>(41) to be discrepant with type II stars of similar period such as UX Nor and V 465 Oph. On the other hand, the Fourier parameters for BB Gem fit extremely well with the sequence of classical Cepheids. Thus, the Fourier decomposition strongly supports Diethelm's classification. Since the well studied classical Cepheid SU Cas (P=1.95 day) is almost certainly an overtone pulsator (Gieren 1982; Aikawa, Antonello & Simon 1987) , BB Gem becomes the shortest period fundamental mode pulsator known among the classical Cepheids in the Galaxy.
